Involvement of Cdc2 in axonal regeneration enhanced by exercise training in rats.
Physical activity can improve sensorimotor recovery after peripheral nerve injury. We examined the effects of treadmill training (TMT) on axonal regeneration in the injured sciatic nerve of the rat and further investigated cellular and molecular events that underlie enhanced axonal regrowth by training. After crush injury of the sciatic nerves, rats were randomly assigned into either TMT or sedentary groups. Three to 14 d after injury, changes in protein levels in the regenerating nerve were analyzed by Western blotting and immunofluorescence staining. Axonal regeneration was assessed by anterograde and retrograde tracing techniques. The animals' functional recovery was determined by the sciatic functional index. We identified enhanced axonal regrowth in the distal stump of the sciatic nerve 7-14 d after injury in the rats with TMT. Cell division cycle 2 (Cdc2) mRNA and protein levels were highly increased in the injured sciatic nerves 3 and 7 d after injury, and decreased to basal levels 14 d later. Daily TMT accelerated distal shift of Cdc2 mRNA and protein induced in the regenerating nerves, and Cdc2 kinase activity was similarly increased in the distal stump by TMT. Cdc2 protein induced by TMT was mainly colocalized with Schwann cell marker S100beta protein, and correlated with axial distribution pattern of bromodeoxyuridine-labeled proliferating cell population in the regenerating nerve. We further demonstrate that axonal regeneration and motor function recovery after injury, both of which were promoted by TMT, were greatly suppressed by in vivo administration of Cdc2 inhibitor roscovitine. The present data suggest that Cdc2 kinase activated in the regenerating sciatic nerve may play an important role in TMT-mediated enhancement of axonal regeneration.